TRANSIENT NEUROLOGIC SYNDROMES

Transient ischemic attack
If a patient reports transient neurologic symptoms and has vascular risk factors, TIA is often the default diagnostic consideration. The risk of stroke is 9.9% in the 2 days after a TIA, 13.4% at 30 days, and 17.3% at 90 days. 4 Rapid recognition offers a crucial period to minimize the possibility of permanent impairment. Interventions include modifying risk factors (hypertension, diabetes, and smoking) and starting an antiplatelet drug, an anticoagulant drug, or both, and possibly a statin.
It can be difficult to determine if this workup needs to be completed in the inpatient or outpatient setting. There is no clear consensus, but the ultimate goal is timely evaluation (within 24 to 48 hours). The ABCD2 (Age, Blood pressure, Clinical features, Duration of symptoms, and Diabetes) risk factor calculator was developed to help triage patients, though it has limitations. 5, 6 One should assess a patient's history of a possible TIA in a stepwise fashion. First, analyze the patient's age and demographics for known vascular risk factors or central embolic sources (eg, atrial fibrillation). Then consider the symptoms. TIA symptoms have rapid onset, usually within seconds 7 ; symptoms with a more gradual crescendo suggest a nonvascular cause. 8 TIA manifestations should resolve within 1 hour, and most studies suggest symptom resolution within 10 minutes is specific for a TIA. [9] [10] [11] TIA symptoms are negative neurologic phenomena that denote a loss of function, such as loss of vision, motor weakness, or sensory numbness.
Symptoms should also correlate with a defined vascular territory:
• The middle cerebral artery is commonly involved; its blockage is associated with aphasia, weakness of the face and arm, and homonymous visual field impairment (loss of one-half of the visual fields in both eyes) • Blockage in the posterior circulation generally causes symptoms localized to the brainstem, cerebellum, and occipital cortex. The symptoms are usually grouped together as the "5Ds": dizziness, diplopia, dysarthria, dysphagia, and dystaxia/ataxia. Brainstem involvement classically produces "crossed" findings, with ipsilateral cranial findings and contralateral motor or sensory findings.
• Lacunar strokes involve the subcortical white matter and produce typical patterns including pure motor or sensory syndromes. Loss of consciousness is rarely a symptom of TIA and should suggest another etiology.
The definition of TIA has evolved from an operational one, ie, symptoms lasting less than 24 hours, to a tissue-based one, ie, focal cerebral ischemia not associated with permanent cerebral infarction. 12 Though imperfect, this pathophysiology should help reinforce the most common features of TIA, including a sudden onset of negative symptoms that are localized to a defined vascular territory. 13, 14 Migraine with aura Migraine with aura is common in patients ages 25 to 55 who have a long-standing history of headache. The pathophysiologic mechanism of an aura is believed to be a disseminating wave of cortical depression, which is a self-propagating wave of neural depression and then activation. Ultimately, this leads to a cascade of inflammatory and pain signals, resulting in a headache.
This background helps explain the positive (superimposed) symptoms associated with the aura. Positive symptoms are produced by excessive neuronal discharges stimulating the visual (flashing lights, zigzag lines), sensory (paresthesias), or motor (limb movements) pathways.
Common symptoms associated with aura include visual disturbances such as scintillating scotoma (a blind spot), sensory changes such as tingling, or auditory disruption with tinnitus. Symptoms may evolve over the course of 5 to 20 minutes, first affecting vision and then other senses. In contrast, in a TIA, symptoms usually begin simultaneously and are confined to a vascular territory. 7, 15 Symptoms of an aura usually resolve within an hour, but there is evidence showing a substantial number of patients have an aura lasting much longer. 16 Focal weakness is uncommon during an aura but is reported in specific migraine conditions such as hemiplegic migraine and migraine with unilateral motor symptoms. The vast majority of patients experience other neurologic symptoms during this prodrome.
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Risk of stroke after a TIA: 9.9% at 2 days, 13.4% at 30 days, and 17.3% at 90 days ABBATEMARCO AND RAE-GRANT The prodromal period (2 to 48 hours leading up to the onset of migraine) is a commonly overlooked feature of migraine. 19 Common symptoms during this time include fatigue, mood change, and gastrointestinal symptoms. 20 One study demonstrated that patients generally had good intuition concerning these nonspecific prodromal symptoms and could predict the onset of migraine 72% of the time. 21 In addition, a myriad of possible triggers and exacerbating factors can be identified (and sometimes avoided) such as visual stimuli, weather changes, nitrates, sleep disturbances, menstruation, foods, and stressors. 22 Although headache is often the cardinal manifestation of migraine, some patients experience aura without headache-acephalgic migraine. 23 This can be a diagnostic challenge, especially in an older population with multiple vascular risk factors. New-onset acephalgic migraine may be a cause for concern but is not uncommon and is not associated with a significantly increased risk of stroke. 24 Focusing on the character of the neurologic symptoms in regard to timing, progression, and resolution will help differentiate this disease from other transient neurologic syndromes.
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Partial seizure
Partial seizure produces a diverse range of stereotypical symptoms due to focal abnormal neuronal activation. The aberrant electrical firing generates positive symptoms involving the motor, sensory, or visual pathway. A history of trauma, neurosurgical intervention, central nervous system infection, stroke, or other seizure foci can suggest this diagnosis. Other prodromal clues include abdominal discomfort, sense of detachment, déjà vu, or jamais vu. 26 During a seizure, there may be a progression of positive symptoms similar to what happens in migraine aura, because both represent cortical spread and depression.
Involvement of the motor pathway may produce tonic (stiffening) or clonic (twitching) movement. Other common motor abnormalities include automatisms such as lip smacking, chewing, and hand gestures (picking, fidgeting, fumbling). 27 Epileptic discharges in the sensory cortex commonly cause paresthesias or distortion of a sensory input. Visual symptoms may be more complex. In occipital epilepsy, circular phenomena with a colored pattern are common, which contrasts with the photopsia (flashes of light) or fortification (a bright zigzag of lines resembling a fort) seen in migraines. 28 Autonomic or somatosensory symptoms can also occur.
Todd paralysis, also called transient postictal paralysis, occurs in only 13% of seizures but can linger for 0.5 to 36 hours. 29, 30 This weakness is most pronounced within the affected region after a partial seizure.
In general, focal seizures are often stereotyped with positive neurologic features, usually last a few minutes, and resolve fully. These episodes may cause an arrest in activity but not usually loss of consciousness unless the epileptic discharge secondarily generalizes into the adjacent hemisphere.
A common differential diagnosis encountered during an epilepsy workup is psychogenic nonepileptic seizures. Nonepileptic seizures consist of transient, abnormal movements, sensation, or cognition but lack ictal electroencephalographic changes. This is a specifically challenging patient population, with high healthcare utilization and high risk for iatrogenic harm. In addition, on average, diagnosis can take years to establish and usually requires referral to a tertiary care facility.
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The big 3: Back to our patient Our patient's vascular risk factors, transient symptoms, and language involvement support the diagnosis of TIA. A feature that points away from the diagnosis of TIA is the gradual onset of positive neurologic symptoms. This pattern is not consistent with neuronal ischemia. Also, our patient had a repetitive, stereotypical pattern of symptoms, which supports including partial seizures in the differential diagnosis. On the other hand, her lack of risk factors for seizure (a history of febrile seizures, developmental delay, trauma, or infection) would make this diagnosis less likely. Also pointing away from the diagnosis of seizures are her lack of typical prodromal symptoms, the length of the events, and the postevent headache.
The most likely diagnoses are acephalgic
Loss of consciousness is rare in TIA and should suggest another etiology migraine and migraine with aura. The prodromal state of anxiety sets the stage for impending migraine. The spreading of the positive sensory changes from the face to the arm supports the diagnosis of an aura. 
Hypoglycemic encephalopathy
Hypoglycemia is common in most people with diabetes, who have been reported to suffer from 62 to 320 severe hypoglycemic episodes in their lifetime. 33, 34 The neurologic consequences can be devastating in these severe cases.
During mild to moderate drops in the glucose level, generalized symptoms stem from sympathetic activation. These include generalized anxiety, tremor, palpitations, and sweating. Focal symptoms such as unilateral weakness have also been reported. 35, 36 Unfortunately, people with long-standing diabetes have a blunted response to epinephrine that reduces their sensitivity to hypogly- Hyperventilation syndrome Hyperventilation syndrome is not well characterized. Most think of it as synonymous with an underlying psychopathology, but there is evidence to suggest it can occur without underlying anxiety. There is no clear mechanism, but it is hypothesized that diminished carbon dioxide levels lead to cerebral vasoconstriction. This may lead to reduced cerebral blood flow, causing dizziness, lightheadedness, or vertigo. 39 Appendicular symptoms including paresthesias, carpopedal spasm, or tetany have been core features since the syndrome was first described in the early 1900s. 40 Though the disorder has rather nonspecific features, it can be easily reproduced in the clinical setting by asking the patient to breathe deeply and rapidly. This can help confirm the underlying diagnosis and also reassure the patient that the underlying pathology is not life-threatening and that he or she has some control over the disease.
Transient global amnesia
Transient global amnesia usually strikes older patients (50 to 70 years old) in the setting of an acute physical or emotional stressor. There is also a correlation between transient global amnesia and migraine, with studies showing migraineurs are at higher risk than the general population. 41 Despite common clinical concerns, there is no relationship between transient global amnesia and stroke. 42 Transient global amnesia is defined by acute transient anterograde amnesia (coding of new memories). To try to reorient themselves, patients will repeatedly ask questions such as "What day is it?" or "Why are we here?" Retrograde memories, especially longstanding ones, are usually well preserved. The patient's cognition is otherwise intact, and there are no other focal neurologic symptoms. The event usually lasts 2 to 24 hours and resolves without sequelae. 43, 44 Afterward, patients remember the event only poorly, which supports the notion that they cannot code new memories.
Confusional episodes: Discussion
Evaluating confusional episodes can be timeconsuming and vexing. The subjective nature of the symptoms and the vast differential diagnosis can be overwhelming. Subtle clinical details can help formulate an appropriate evaluation.
People with diabetes may have 62-320 severe hypoglycemic episodes in their lifetime Transient global amnesia usually occurs with acute stressors and produces a confusional state. These episodes rarely recur, and the patient cannot provide much history regarding the episode secondary to the anterograde amnesia. Table 2 summarizes the clinical findings associated with hypoglycemic encephalopathy, hyperventilation syndrome, and transient global amnesia.
Back to our patient
In our patient, the likely diagnosis is hyperventilation syndrome, even though we don't know if her respiratory rate is increased during attacks. Some patients lack awareness of their breathing or are too distracted by the vague symptoms to have insight into the true cause. The cramps and contractions in the hands are a specific feature of the disease and can be accompanied by confusion.
■ SLEEP DISORDERS
A 17-year-old boy with a history of depression and anxiety presents to his pediatrician because he has had difficulty staying awake in school over the past year. His sleepiness has gradually worsened over the last few months and has taken a toll on his grades, leading to discord in his family. Over the past month he has had some difficulty holding his head up during arguments with friends. He does not lose consciousness during these events but is described as "unresponsive." He describes vivid dreams when going to sleep that have startled him awake at times. His family history is positive for somnambulism on his father's side.
Does this patient have a sleep disorder, and if so, which one?
Narcolepsy Narcolepsy is defined by excessive daytime sleepiness, cataplexy, hypnagogic hallucination, and sleep paralysis. It is more common in men but its prevalence varies widely by geographic region, supporting an underlying interplay between genetics and environment. 45 Sleep attacks or excessive daytime sleepiness are the cardinal features of narcolepsy. The dissociation between the sleep-wake cycle is evident with rapid transition into rapid-eyemovement (REM) sleep during these sleep attacks. This results in a "refreshing nap" that commonly involves vivid dreams. These episodes occur about 3 to 5 times per day, varying in duration from a few minutes to hours. 46 Cataplexy is very specific feature of narcolepsy. Triggered by strong emotion, the body loses skeletal muscle tone except for the diaphragm and ocular muscles. The patient does not lose consciousness and remains aware of his or her environment. Of note, the loss of tone does not need to be dramatic. The hypotonia can manifest as jaw-dropping or headnodding. The paralysis is related to prolonged REM atonia and impaired transition from sleep to wakefulness. 47 Hypnagogic hallucination and sleep paralysis can occur, together with vivid visual hallucinations.
Parasomnias: Somnambulism and night terrors
Most non-REM parasomnias occur in childhood and diminish in adulthood. Two of the most common disorders are sleepwalking (somnambulism) and night terrors. Both are characterized by arousal from slow-wave sleep and are commonly associated with sedating medication, sleep deprivation, or psychopathology.
In somnambulism, patients exhibit complex motor behavior without interaction with their environment. Most have little recollection of the event. 48 Sleep terrors produce a more intense reaction. The patient erupts out of sleep with profound terror, confusion, and autonomic changes. Interestingly, the patient can normally fall right back into sleep after the event. [49] [50] [51] Back to our patient Excessive daytime sleepiness and generalized fatigue are commonly encountered in outpatients. They can be frustrating because in many cases, no clear etiology can be discovered. 52 This patient has several risk factors for parasomnias. His history of anxiety and depression in the setting of recent stressors sets the stage for night terrors. In addition, like many patients with parasomnias, he has a family his-ABBATEMARCO AND RAE-GRANT tory of sleep disorders. His vivid dreams make night terrors possible, but without the stark sympathetic activation it is a less likely diagnosis. It also does not account for the other symptoms he describes.
Our patient's excessive daytime sleepiness interfering with daily activities, cataplexy, and hypnagogic hallucinations support the diagnosis of narcolepsy. This case highlights the variable weakness experienced during a cataplexy attack. It can range from a simple head droop to complete paralysis. Subtle findings require specific probing by the clinician. Patients with narcolepsy typically present in their late teens to early adulthood, but the cataplexy attacks may develop later in the disease course. 
Channelopathy
Two prototypical channelopathies are hyperkalemic and hypokalemic periodic paralysis. They are rare conditions, usually inherited in an autosomal dominant pattern. 54 Both produce episodic, flaccid weakness in the setting of activity or other stressors (fasting, pregnancy, an emotionally charged episode). The attacks last a few minutes to hours and affect proximal skeletal muscles, with very little respiratory or bulbar involvement.
Hyperkalemic periodic paralysis is also associated with myotonia, which is the inability to voluntarily relax after stimulation. This can be evident after shaking a patient's hand, as he or she would be unable to release because of the sustained activation. The myotonia is evident between attacks and may help cue a physician to the diagnosis even if the weakness has abated. 55 As the name implies, potassium levels can vary during the attack, though hyperkalemic periodic paralysis can be seen with normal levels of serum potassium. The underlying pathology is tied to a voltage-gated sodium channel or calcium channel necessary for action potential generation. 56 Cataplexy is a specific feature of narcolepsy and may not be dramatic 
Paroxysmal dyskinesias
Paroxysmal dyskinesias encompass a rare group of movement disorders characterized by attacks without alterations in consciousness.
Patients have reported dystonic, choreoathetotic, or ballistic movements. The attacks can be triggered by stress, eating, or even other types of movements. Most reported cases have a strong family history and are inherited in an autosomal dominant pattern. The exact pathophysiology is unclear. When paroxysmal dyskinesia was initially discovered, many thought it was a form of epilepsy, but the lack of electroencephalographic changes and postictal events argues against this etiology.
Transient focal neurologic episodes in cerebral amyloid angiopathy
Cerebral amyloid angiopathy is a degenerative condition in which amyloid is deposited in cerebral vessels, making them friable and at risk of bleeding. Most patients have no symptoms whatsoever, and the diagnosis is made by magnetic resonance imaging. Small microbleeds are common, but lobar intraparenchymal hemorrhage is the most feared complication. Transient focal neurologic episodes, sometimes termed "amyloid spells," are recurrent, stereotyped neurologic events that are spurred by cortical superficial siderosis (deposition of iron). Unfortunately, these events are difficult to characterize by their clinical morphology. The events can involve the visual, motor, and sensory pathways with both positive and negative symptoms, making the diagnosis difficult without imaging. These events may precede a symptomatic intraparenchymal hemorrhage, offering a unique window to reconsider the decision to continue an antiplatelet or anticoagulant drug. 57, 58 ■ ■ REFERENCES
